The study involved implanted patients who voluntarily joined to the project entitled "Observational study of the implanted patient (Cochlear-IROS)". It has a prospective character, it is an international and long-term study, covering the observation of patients up to three years after implantation. Standardized HUI and SSQ questionnaires were used. 70 patients were included in the analysis, the mean age at the time of the cochlear implantation was 47.6 years. In the research group there were 33 men and 37 women. In the whole group, the patients' age at implantation was at least 18 years, max. 80 years.
determine and evaluate the rehabilitation progress and the effects of the treatment applied. Thanks to the use of a number of standardised questionnaires, the patient's quality of life after application of a given medical procedure is assessed.
Today, the term 'quality of life' , or QoL, and in medicine -'health related quality of life' , or HRQL are concepts that put a lot of emphasis on the use of various types of medical procedures. On the basis of the definition of quality of life, the World Health Organisation (WHO) states, that it is constituted by 'subjective assessment of the patient's life situation in reference to the culture in which he lives, his system of values, goals, expectations, interests' . The second definition of health related quality of life according to WHO is: ' A state of complete physical, mental and social well-being, not just the absence of illness' [26] . An attempt to assess the quality of life that is obtained with the help of tools prepared for this purpose allows for a holistic look on the dependencies between the patient, the disease, the medical procedure, effects in both the medical and psychophysical aspects of the patient, and finally the economic [21, 25] . This study aimed to analyse the real impact of treatment applied in adult patients using a cochlear implant system on their Nowadays, with such a developed and still developing level of medicine, when deciding on the form and method of patient treatment, not only the effect of the procedure, the duration of treatment or the risk of complications are taken into account, but also -and even above all -the quality of life after treatment. In the case of patients with bilateral profound sensorineural hearing loss or deafness, the commonly used and safe procedure is treatment with placement of cochlear implant. Cochlear implants are used in both children and adults. Every patient undergoes a complete protocol of qualifying examination before the procedure, as well as follow up after surgery. Evaluation which is measurable thanks to a series of objective and subjective audiological tests allows to 
AbstrACt:
introduction: Profound hearing loss significantly affects the quality of life of deaf people as well as their families. Observation of the benefit from the use of cochlear implants in deaf patients allows to assess the success of treatment with this method and its impact on the quality of life of these patients. The aim of this study was to determine the quality of life in patient after the cochlear implantation in the material of Department of Phoniatrics and Audiology of the Medical University in Poznań.
original article Etiological factors of implanted patients' hearing loss are shown in Tab. I.
The use of hearing aids in pre-operative period was also analysed. It was shown that 27 patients wore hearing aid in the right ear and 32 wore hearing apparatus in the left ear (in this group the cochlear implant was used for the nonimplanted ear), and 13 used hearing aids on both sides. The patient's attempt to determine the suitability of used hearing aids revealed the following degree -Tab. II.
Another very important aspect affecting the implanted patients' quality of life was the coexistence of tinnitus and dizziness. Observations also included such activities related to the patients' daily functioning as the ability to use the phone or listen to music. They were also subject to analysis.
The results obtained before the first connection of the speech processor with those obtained at subsequent stages of the study were compared. Student's t-test was used and results of p <0.001 were deemed statistically significant.
resULts
All data collected so far were analysed, both at the initial stage, and after one and two years from the moment of establishing and switching on the cochlear implant system. Most data were collected after the first year of using the system. Analyses of the obtained data are as follows: group guaranteeing the set of data for analysis in the period of 1 year after connecting the processor includes N = 26 patients, including 10 patients over 60 years of age and 16 under 60 years of age (3 patients up to 29 years of age and 13 from 30 to 59 years of age). The average patient age is 49.5 years (min 18, max 80 years). The use of hearing aid on a nonimplanted ear in a group is shown in Tab. III.
All patients use the cochlear implant for almost the same length of time regardless of the implanted side: on average, 13.7 hours per day -right ear and 13.4 hours -left ear, total 13.6 hours.
In the first year of use, it was also examined whether simultaneous use of the implant and hearing aid ensure better hearing quality than the implant itself. The results indicate that 13 out of 17 patients claim that bimodal stimulation provides better hearing quality in comparison to using just the implant alone in one ear.
Tinnitus was annoying for all patients who had previously reported it. In observation of the first 12 months of using the cochlear implant system, the majority of patients stated that they were less annoying (n = 10) after implantation and remained the same in 8 cases. Only 1 patient claimed that they were more annoying to him.
The observation of coexisting dizziness indicated a noticeable decrease in the perception of these symptoms after the first year of system use. Most patients believe that they are less annoying (n = 7) or the same (n = 3), while they were experienced as more troublesome in 2 cases.
quality of life through the use of a selected algorithm of repeatable questionnaire studies.
MAteriAL AnD MetHoDs
The research material includes patients from the Chair and Clinic of Phoniatrics and Audiology at the University of Medical Sciences in Poznań from 2014-2017, who agreed to participate in surveys as part of the 'Implanted Recipient Observational Study (Cochlear IROS) project' . IROS is prospective, it is an international and long--term study, because it assumes the observation of patients up to three years from the moment of implanting. In Poland, the Chair and Clinic of Phoniatrics and Audiology is one of 10 centres which participate in this project. Each patient either with an implanted cochlear implant or bone conduction implant who was at least 10 years old at the time of surgery may be admitted to examination. Enrolment in the programme begins upon connection of the processor, i.e. usually around week 4 -6 from placement of cochlear implant.
Currently, there are 1,285 patients are under observation in the international base. In Poland, there are 193 patients among all centres that participate in the project. In its observation, the Poznań Centre currently involves a group of 70 patients.
All patients who volunteered for the study were subject to the same algorithm. It included: a subjective examination with full preoperative history and collection of etiological factors of hearing loss, physical examination and a diagnostic survey using standardized HUI questionnaires (HUI, or Heath utility index MK. III), as well as SSQ (Speech, Spatial and Qualities of Hearing Scale). Overall assessment of patient's quality of life is based on the HUI questionnaire and consists of eight subcategories: sight, hearing, speech, mobility, fitness, emotions, cognitive functions and pain.
Assessment of hearing ability is based on the SSQ questionnaire and relies on self-assessment of the ability to hear in everyday situations. SSQ questionnaire relates to hearing and understanding speech in various acoustic conditions, spatial hearing (evaluation of the direction and distance of the sound source) and the quality of hearing (natural speech, the ability to distinguish individual sounds).
Our group of respondents included users of Cochlear-branded implants: 64 of them implanted unilaterally and 6 bilaterally. Among the devices implanted in patients, the following can be distinguished: CI512 -14 people (including 4 left-sided implantations), CI532 -8 people (including 3 left-sided), CI24RE (CA) -49 people (including 25 left-sided), CI24REH -3 people (including 1 left-sided), CI24M -1 right-sided implantation and CI24RE (ST) -1 right-sided implantation (the sum of all placed implants is 76 due to 6 patients implanted bilaterally).
There were 33 men and 37 women in the study group. The average age of patients at the time of implantation was 47.6 years (min. 18 years, max. 80 years).
In 43 cases, the left ear was implanted and 33 patients were implanted on the right side; this includes 6 patients with a bilateral implant.
original article of the SSQ questionnaire after the first year of CI use with a clearly marked upward trend in every aspect of the assessment. There are statistically significant differences in each domain (p <0.001). Figure 2 presents detailed results of data collected from the SSQ questionnaire after the first year of use of cochlear implants divided into age groups (below 60 years of age (<60) and above 60 years of age (>60). No statistically significant differences. By comparison, Figure 3 presents the results of SSQ for users after the first and second year of use of cochlear implant systems, where it was demonstrated that there is no such significant increase in improvement in the analysed aspects after the second year of CI use. No statistically significant differences. HUI questionnaire consists of eight subcategories: sight, hearing, speech, mobility, fitness, emotions, cognitive functions, pain.
The surveys' rate of return after 2 years of use is quite low -16 questionnaires were received. In detailed analysis of the entire group across this period of time in the indicated control time-points, the below results were obtained.
The problem of tinnitus in the whole patient group was as follows: before surgery, 45 patients complained of tinnitus, one year after surgery 19 of 26 patients declared a further problem with tinnitus, at the same time indicating that they were less distressing in 10 patients, 8 showed no change, and 1 patient reported its intensification. Two years after surgery, 10 of 16 patients still complained of noise -5 declared it as annoying, but a bit less in the last 12 months. In turn, dizziness occurred before surgery in 29 patients. After a year, the problem was still reported by 12 of 26, and after 2 years, only 9. As in the case of tinnitus, these ailments were less severe (after a year in 7 patients and after 2 years in 2) or the same (3 and 4 patients, respectively).
Another observation was the possibility of using the telephone. Before surgery, 40 patients could use it; after one year of use, 17 of 26 declared such a possibility, and after 2 years 11 of 16. The ability to hear over the phone compared to the pre-operative situation was determined by patients as marginal after a year of use and as much better in 10 of 17 people.
The possible benefits of listening to music were observed by 24 of 70 respondents. After a year, 15 of 26 people, and after 2 years, 10 of 16 people. The ability to listen to music compared to the situation before surgery was marginal or much better among 14 people, and after 2 years, in 9 of 10 patients. The analysis of collected data from the HUI questionnaire and SSQ during the observation period allowed for overall assessment of the patient's quality of life.
SSQ questionnaire is related to self-assessment of the ability to hear in everyday situations, including hearing and understanding speech in various acoustic conditions, spatial hearing (evaluation of the direction and distance of the sound source) and the quality of hearing (natural speech, the ability to distinguish individual sounds), which allows to assess the changes in hearing ability as a function of time. Figure 1 and Table IV demonstrate Before connecting processor year after connecting processor 1 Fig. 2 . The SSQ outcomes at baseline (before the first switch-on of sound processor) and 1 year follow up with the division into two age groups -below and over 60 years of age; an average with SD (standard deviation) n=26, no statistically significant differences between groups. To a small degree 3 7 Not at all 6 6 original article
DisCUssion
It is well known that the benefits of using cochlear implant systems in the deaf/hearing impaired group must not be underestimated., regardless of age. Research conducted for many years in many centres in the world confirms that this method of treatment has an extraordinary influence on improving these patient's quality of life, and not only in the aspect of hearing alone [1, 12, 9, 22, 23, 20] . Each centre dealing with the treatment of hearing-impaired and deaf patients has at its disposal a package of various standardised questionnaires to conduct an assessment of the impact of the applied treatment technique on quality of life [19, 6, 8, 14, 5, 7, 18 ].
An extremely important pre-operative aspect is to conduct a thorough qualification, conversation, familiarisation with the system and the proposed treatment procedure, i.e. the patient's complete pre-operative preparation. Such an approach increases the chance of an efficiently performed procedure, minimises undesirable effects (especially in the psychological aspect), and most importantly, it increases the chance of improving the quality of life. The treatment plan developed by the Poznan centre for patients after treatment with the cochlear implant method meets the standards recognised globally. Due to insufficient data and limitations resulting from the application of HUI questionnaire, the statistics of the results obtained were not calculated, and the values included in the charts only demonstrate the average of the results obtained as well as the trend that appears after a year of using the cochlear implant system. Figure 5 shows the results showing detailed data of HUI results after the first year of use of cochlear implants with division into age groups (<60 years of age and> 60 years of age). The upward trend in the category of hearing and speech is noticeable in both age groups with a predominance in the group> 60 years of age.
For comparison, Figure 6 shows illustrative HUI results for users after the 1st and 2nd year of use of cochlear implant systems with a clear indication of the absence of such a significant increase in the analysis of the above categories after the second year of CI use. The graph is used to visualise the trend that appeared in the surveyed patients. Before connecting processor year after connecting processor 1 Fig. 4 . The HUI outcomes at the initial assessment -before first switch-on of the sound processor -and 1 year follow up; an average with standard deviation, n = 26. Hearing speech Spatial hearing Quality of hearing Przed podł ą czeniem procesora rok po podł 1 ą czeniu procesora 2 lata po podł ą czeniu procesora Fig. 3 . The SSQ outcomes of the 2-year evaluation: before the first switch-on of the processor, 1 year and 2 years follow up; an average with SD, n = 16; statistically significant differences only between the baseline and 1 year follow up visit, p <0,001.
Fig. 5.
The HUI outcomes at the initial assessment and 1 year after first switch-on of the processor with the division into two age groups -below and over 60 years of age; n = 26.
original article
ConCLUsions
1. Collected results of SSQ questionnaire -i.e. self-assessment of hearing ability in everyday situations reveals a marked improvement in the statistically significant differences obtained, particularly significant after the first year of using the cochlear implant system and those sustained, though slightly smaller after the second year of implant usage.
2. The age of implanted patients does not constitute a contraindication to the procedure, if the general condition of the patient allows it, which is confirmed by the results of our surveys; there is a tendency to achieve better effects of implantation on the overall quality of life in patients over 60 years of age than in the group of <60 years of age.
The conducted analyses of the collected results from the reference point (before connecting the processor), after the first and second year of use of cochlear implant systems in various categories show that the quality of life is indisputably improved. Individual categories of the HUI questionnaire, showing the overall assessment of quality of life, and the SSQ questionnaire applied simultaneously, concerning the self-assessment of hearing ability in everyday situations, together confirm a clear improvement after cochlear implant placement especially visible after the first year of use. The upward trend in the improvement of quality of life persists in analyses after the second year -but it is noticeably smaller. The obtained results of the conducted analyses are comparable to those presented in the international literature over the years. [ 11, 3, 2, 10, 16] . Confirmed on the basis of many years of global research, it is obvious that treatment of deaf patients as well as those affected by profound hearing loss by implanting cochlear implants is possible regardless of age with good auditory effects and improved quality of everyday life [9, 13, 24, 17] .Analysing the collected data with division into age groups, there is a tendency to obtain better benefits in assessing the quality of life in the group over 60, which is also confirmed by international literature. [15, 4] .
The overriding aim of the treatment technique of deaf patients as well as those affected by profound hearing loss with the cochlear implantation method is to provide or restore resonant communication in society, and thus to restore the afferent path -that is, in simple terms -hearing, so that the central nervous system could learn, decode the received signals, process them and, consequently, start/use the efferent path -meaning speech. The whole medical team monitors the proper course of this complicated procedure, from the moment of diagnosis, surgical treatment, to proper stimulation and rehabilitation, but most importantly -the immediate environment. The effects of the work of all people involved in the process are visible and measurable, the evidence of which are somewhat the results of the above work and, among others, all the authors quoted worldwide. The above work sums up and confirms previously marked and gradually published articles on the subject-matter along with data incoming to Poznań and cooperating centres. These publications demonstrate the benefits of improving the quality of life considered in various aspects of everyday life in patients treated with cochlear implants [27, 28] .
